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Functional coordination complexes are well reputed as the bond between 
organic-inorganic materials and composite materials. How to design and synthesize of 
metal-based coordination polymers with the predicted molecular structures and the 
properties, and then further get the molecular-based materials based on them is still 
one of the most important subjects in current synthesis and material chemistry due to 
their intriguing topological structures and unique luminescent, electronic, magnetic, 
catalytic and adsorbent properties.  
The aim of this work is to investigate how to self-assembly and designed 
assembly some functional coordination complexes with different structures and the 
desired properties, such as single-chain magnets, clusters and multidimensional 
polymers. Moreover, according to magnetic measurement results and structural 
models, some simple discussions about the relationship between structures and 
magnetism are carried on based on the quantum chemistry. The dissertation is divided 
into seven chapters:  
In chapter one, the basic content of molecular-based materials, especially 
molecular-based magnetic materials, and self-assembly and designed assembly of 
some multifunctional coordination polymers, were concisely introduced. In addition, 
the research background and the related results of this dissertation were discussed. 
In chapter two, five trinuclear manganese complexes (1-5) featuring the nearly 
planar [MnІІІ3O] triangular structure and other twelve 1D chains (6-12) based on the 
[MnІІІ3O] triangular units connected by different anion bridges were synthesized and 
characterized. However, chain 18 does not based on the [MnІІІ3O], but based on single 
MnІІІ ion. Here, Magnetic studies were performed on all compounds and the magnetic 
data were reproduced through an isosceles triangle (J1, J2). The relationship between 
structures and magnetism were discussed based on magnetic results and theoretical 
model. Furthermore, the effect of different anion bridges or solvents on the structure 
and magnetism were discussed simply. 
In chapter three, two high nuclear copper clusters, tricorne Cu21(19) and cycle 
Cu16(20) were synthesized and characterized and quantum Monte Carlo study (QMC) 
was carried out based on the ALPS (Algorithms and Libraries for Physical 
Simulations) project in order to simulate the magnetic behavior of these two copper 















“heart” cycle were also synthesized and characterized.   
In chapter four, first, two pentanuclear tetrahedral clusters (23-24) were 
synthesized and characterized, and then according to the concepts of the SBUs and 
designed assembly, we selected TCNQ•– as the organic linkers to realize step-by-step 
assembly and got two 2-fold interpenetrated diamond networks (25-26) successfully. 
The results of the mass spectrum experiments indicated the tetrahedral structures are 
still stable before assembling into 3D frameworks in solution. Moreover, Magnetic 
data and the fitted results based on tetrahedral model are consistent. 
In chapter five, a three-dimensional mixed-valence iron complex 27 with 
NiAs-type topology showed spin-crossover behavior was characterized via variable 
temperature crystal structures, temperature-difference map, Mössbauer spectra and 
magnetic susceptibilities, moreover, the pressure effects on the transition behavior 
were also studied and a nonlinear hysteretic behavior of Tc(P) vs P was observed in 
this compound. 
In chapter six, six magnetic ordering complexes FeΙΙ(L•–)(NCR)x[FeΙΙΙCl4]– (L = 
TCNQ, TCNQF4, HCBD, DDQ; R = Me, Et) (28-33) were synthesized in a drybox. 
Magnetic results show their ordering temperatures are different, some higher than 
102°C, and some lower than 6.5°C.  
In chapter seven, summary and outlook. 
 
 


















       
 
     
 
             
 

















C、H、N的含量分析是用CE instruments EA1110元素分析仪。 
2 红外光谱 
  红外光谱是在 Nicolet AVATAR FT-IR 360 或Bruker Tensor 37红外光谱仪上测
试。波数范围为4000-400cm-1，样品采用KBr压片。 
3 热稳定性分析 
  样品的测试是在SDT Q600或TA Instruments TA-MS 2050型热重分析仪上进行
的，参照样：空白，保护气体：N2。 
4 单晶结构分析 
晶体的 X 射线衍射数据采用Bruker Smart CCD衍射仪和Oxford diffraction衍
射仪测定，用石墨单色器单色化的 Mo-Kα 射线(λ = 0.71073 Å)或Cu-Kα 射线
(λ = 1.54178 Å)作为入射光源，结构解析和精修都是用SHELXTL-97程序完成。 
5 磁性分析 
  磁性测试采用Quantum Design MPMS-XL5 SQUID和Quantum Design PPMS-9 
ac/dc 磁测量仪完成。 
6 质谱分析 
  采用德国 Bruker 公司，Bruker-Esquire HCT，电离源采用电喷雾电离(ESI)。 




  粉末衍射采用Rigaku 1GC2 型号的Miniflex 或 θ-2θ Bruker AXS D8 衍射仪完
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